Background: Respiratory failure is rarely associated with Guillain-Barré syndrome (GBS) in children. The aim of the study was to determine the risk factors of respiratory failure in children with GBS to advance management. Methods: In this retrospective study, the variables that lead to respiratory failure were investigated in 40 children. The risk factors were compared for 4 children with intubation and 36 without. We also analyzed the specific treatments, including corticosteroids, intravenous immunoglobulin, plasmapheresis, and clinical status at discharge. Results: Four (10.0%) of the 40 children with GBS required mechanical ventilation. The need for mechanical ventilation was significantly related to the Hughes score at nadir (p < 0.001), respiratory distress (p < 0.001), and hypotension (p < 0.001). Atypical presentation of symptoms such as croup, hoarseness, vomiting, ataxia, consciousness disturbance, and previous event of diarrhea were more predominant in patients younger than 6 years. Disability grades >3 at discharge were found in 15 patients (37.5%), and there was no mortality in the present case series. Conclusions: Respiratory failure in childhood GBS was related to the Hughes score at nadir, respiratory distress, and hypotension. Atypical presentations of symptoms were more predominant in patients younger than 6 years. The prognosis in our series was good and not related to * Corresponding author. Department of General Pediatrics, Chang Gung Memorial Hospital, 5 Fu-Shin Street, Kweishan 333, Taoyuan, Taiwan.
Introduction
Respiratory failure is a not uncommon life-threatening occurrence in pediatric emergency departments. However, it is rarely associated with Guillain-Barré syndrome (GBS), one of the most common causes of neuromuscular emergencies. GBS is defined as an acute areflexic paralysis followed by recovery. 1 An annual incidence of 0.66 to 1.8 cases per 100,000 has been reported in patients younger than 18 years. 2, 3 It may involve bulbar weakness, respiratory failure, and autonomic nervous system dysfunction. The prognosis for recovery in patients with GBS can be favorable, with only minor residual symptoms; however, the mortality rate ranges from 2% to 12%, and respiratory failure is the most life-threatening complication of GBS. Approximately one-third of GBS patients are admitted to an intensive care unit (ICU), and many require mechanical ventilation. 4 During this critical phase, these patients are at risk of systemic complications with the potential of substantial morbidity and consequent mortality. 5 Thus, awareness of the risk factors of respiratory failure in children with GBS is important to prevent associated complications and even death.
However, understanding of the clinical symptoms of GBS in different age groups, especially younger children, are yet to be fully elucidated. Additionally, the causes of required assistant ventilation in childhood GBS as well as associated predictors remain unclear. Therefore, a study of the predictors associated with respiratory failure and outcome is needed. The current study analyzed the clinical presentations in GBS patients in different age groups. Moreover, this study evaluated the predictors of respiratory failure and outcomes in an effort to improve the therapeutic strategy for this disease.
Patients and Methods
The aim of the present study was to investigate the clinical features, prognostic factors, and therapeutic results of patients with GBS who presented in a pediatric emergency department (PED) or were admitted to our hospital. In addition, any potential predictors of respiratory failure were evaluated. This study was approved by the institutional review board of this hospital.
The medical records of patients with GBS presenting in clinical settings between January 2001 and June 2009 were reviewed. For the present study, the clinical details for each patient were recorded, including age, gender, antecedent infections, neurological findings during the course of treatment, results of cerebrospinal fluid (CSF) analysis, and specific treatments such as corticosteroids, intravenous immunoglobulin (IVIG), and plasmapheresis. At the point of nadir during admission to the hospital, patients were graded using a disability scale modified from Hughes et al. 6 Grade 0 indicates a normal functional state without neurological deficits; Grade 1 is characterized by minor symptoms or signs, but being able to do manual work; Grades 2 and 3 indicate the presence of ambulation without or with assistance, respectively; Grade 4 indicates that the patient is chair-or bed-bound; Grade 5 is applied when the patient requires a mechanical ventilator; and Grade 6 indicates death. Poor short-term outcome was defined by death or a persistent disability during admission to the hospital or at time of discharge with a disability grade of 3 or higher. Additionally, the initial reason for an ICU admission requiring intubation, the presence of bulbar and autonomic dysfunction (cardiac arrhythmias including sinus tachycardia, and hypotension, hypertension, gastrointestinal dysmotility, and bladder dysfunction), and the duration of intubation were reviewed.
The clinical diagnosis of GBS may be supported by laboratory and electrodiagnostic data. Based on initial electrophysiological findings, patients were classified as having acute inflammatory demyelinating polyneuropathy (AIDP) when there was evidence of demyelination in at least two tested nerves. 7 Other pathological subtypes, which predominantly involve axons, are acute motor axonal neuropathy (AMAN) and acute motor and sensory axonal neuropathy (AMSAN). The criteria for axonal forms of GBS require that none of the features of AIDP be present, except that one demyelinating feature is allowed in one nerve if compound muscle action potential (CMAP) <10% of the lower limit of normal in at least two tested nerves. 8, 9 MillereFisher syndrome (MFS), which is characterized by a triad of ophthalmoplegia, ataxia, and areflexia, was postulated to be a variant of GBS.
Findings of electrophysiological studies that included distal motor, sensory, and F-wave latencies, H-wave latencies, amplitudes of evoked CMAPs and sensory nerve action potentials, and motor and sensory conduction velocities were also investigated. The clinical status of the patients at the time of PED admittance, disabilities at the time of discharge, and outcome assessment were recorded in a standardized chart.
Patients were excluded from this study if: (1) pleocytosis with >100 mononuclear leucocytes was present in the CSF; (2) the patient did not fully meet the criteria for GBS; (3) conditions such as chronic inflammatory demyelinating polyneuropathies or central nervous system disorders with various neurological deficits were present; or (4) the patient had not participated in electrophysiological testing.
Baseline characteristics and outcomes are presented descriptively. Chi-square test, Fisher's exact test, and ManneWhitney U test were used for comparative analysis. A p-value of <0.05 was considered to be statistically significant. Data were analyzed using SPSS version 17.
Results
The demographic information and clinical characteristics of 40 children (24 males and 16 females) with GBS are shown in Table 1 . The mean age ranged between 1.9 years and 18 years (mean AE SD, 7.12 AE 4.58). According to the clinical and electrophysiological findings, 29 patients (72.5%) were AIDP, 5 patients (12.5%) were AMAN, one patient (2.5%) was AMSAN, and five patients (12.5%) were MFS.
Seven patients (17.5%) were admitted to the ICU, and four (10.0%) of the 40 children with GBS required intubation. The need for assistant ventilation was significantly related to the Hughes score at nadir (p < 0.001), respiratory distress (p < 0.001), autonomic dysfunction (p Z 0.002), hypotension (p < 0.001), consciousness disturbance (p Z 0.003), and AMSAN (p Z 0.002). In contrast, factors that were not significantly related to intubation included age, gender, and previous events for upper respiratory tract infection. The mean duration from the presentation of symptoms to the disability nadir was 6.71 AE 5.32 days in patients without intubation and 8 AE 5.77 days in patients with intubation. The MFS occurred in five children, three cases initially presented with blurred vision, three cases with difficult eye movements, and three cases had ataxia, and none of children with MFS was admitted to ICU or had respiratory failure.
The mean disability grades at nadir in the two subgroups were 5 in the intubation group and 2.67 AE 0.93 in the nonintubation group. Two patients (50%) with AIDP, one (25%) with AMAN, and one (25%) with AMSAN-type GBS were in need of ventilator support. CSF studies were conducted on 34 patients. The levels for CSF total protein were 76.35 AE 53.85 mg/dl in the ventilator group and 120.67 AE 82.15 mg/dl in the nonventilator group; 29 patients (72.5%) revealed a cyto-albuminologic dissociation with elevated protein with minimal or absent pleocytosis.
In our series, the atypical presentation of symptoms such as croup, hoarseness, vomiting, ataxia, consciousness disturbance, and previous event of diarrhea were more predominant in patients younger than 6 years. Assistant mechanical ventilation, paresthesia, bulbar dysfunction, and autonomic dysfunction and AMAN-type GBS were more frequently presented in patients older than 6 years of age. Among variables used for the Fisher's exact test, the results revealed that hypertension (p < 0.05) was significantly predominant in patients older than 6 years. The mean duration of admission was 15.3 AE 8.7 days for those patients with good outcome and 19.8 AE 9.5 days for those who had poor short-term outcome (p < 0.05). Poor short-term outcome was associated with disability grades at nadir (p < 0.001). There was no significant difference between poor and good short-term outcomes in age, gender, mechanical ventilation, and electrophysiological findings.
The various therapeutic regimens used in our study were as follows: two patients received plasmapheresis, and four patients received only IVIG, whereas 24 patients received only corticosteroid, and 11 patients were treated concurrently with IVIG and corticosteroids. Good outcome at time of discharge was seen in treatment with plasmapheresis (50%), IVIG (50.0%), corticosteroids (58.3%), and concurrently with IVIG and corticosteroids (72.7%).
The majority of patients (62.5%) had a good outcome at discharge, and there was no mortality in the present case series. Disability grades >3 at discharge were found in 15 patients (37.5%), including 12 (41.4%) with AIDP, two (40.0%) with AMAN, and one (20.0%) with MFS ( Table 2) . One patient with AMAN-type GBS who did not respond to IVIG treatment received the plasmapheresis 16 days after symptom onset and had a poor outcome.
Discussion
This study examined the clinical presentation of symptoms in GBS patients of different age groups as well as predictive factors of respiratory failure in GBS during admission. The clinical presentation of symptoms in children with GBS was atypical and differed from that of adult-onset GBS, especially in children younger than 6 years of age. The diagnosis of GBS in preschool children is delayed compared to older children. 10 In the current series, three cases initially presented at the PED with hoarseness and epiglotitis. All of these patients improved after IVIG.
This study revealed that the predictors of respiratory failure in childhood GBS were the disability score at nadir, respiratory distress, and hypotension. The results of numerous studies in adults indicate that a rapid progression of motor weakness, 4 cranial nerve deficits, 11 disability score at nadir, 12, 13 and electrophysiological features of nerve conduction blockage 13 are associated with respiratory failure in GBS. Our results confirm previous findings that a high GBS disability score at nadir is associated with the necessity for mechanical ventilation in GBS patients. 4,12e14 The prognosis for MFS in our case series was good, and none of the MFS patients required mechanical ventilation. MFS is the most common clinical variant of GBS and occurs in about 5% of adult patients. 15 This variant is generally accepted as a form of GBS due to similar neurophysiological and CSF analysis findings. 16 Only a few cases of the MFS variant have been reported in children, usually with a good prognosis, 17 but one study found that respiratory failure was 8.6-fold higher compared to that for typical GBS. Although the prognosis for pediatric GBS patients after respiratory failure is good, 19 this is an emergency situation associated with increased morbidity. Major associated complications of GBS are bedridden status, prolonged assistant ventilation, pulmonary infections, deep vein thrombosis, severe arrhythmia, and gastrointestinal hemorrhage. 20 Early recognition and prompt therapy may decrease the complications in patients with respiratory failure.
The current study's results showed that high levels of Hughes score at nadir, duration of admission, and hypotension were associated with respiratory failure, while age, gender, and electrophysiological findings did not affect the short-term outcome. Previous studies of GBS have recognized that several clinical factors are associated with poor outcome, including a low mean CMAP amplitude, ventilator dependence, and rapid progression of the illness. 21 Both plasmapheresis and IVIG have been documented to shorten the time necessary for assistant ventilation, and IVIG may be a form of less invasive management and more convenient in pediatric patients. 22 On the basis of these findings, combined treatment with IVIG and corticosteroids is more beneficial compared with the other treatments. In this case series, the prognosis of the patients was good, and none of the patients died. Only one case with axonal-type GBS exhibited prolonged muscle weakness.
The limitations of this study and subsequent analysis are inherent in its retrospective nature. Because of the small number of children with GBS in this study, these findings require further confirmation in a larger series study.
Conclusion
This study demonstrated that respiratory failure in GBS was significantly related to the Hughes score at nadir, respiratory distress, hypotension, conscious disturbance and AMSAN. The predictors of respiratory failure in GBS may help to administer prompt treatment. The prognosis in this series was good and not related to previous events. Understanding the risk factors of respiratory failure and poor outcome of GBS will provide better treatment strategies and improve the outcomes.
